In this paper we use pooled cross-sectional (longitudinal data) in a sample of 10 Balkan countries. The period we cover is from 1950-2009 data are for population and economic growth. In the theoretical part we present optimal intergenerational model of population growth .The optimal population growth depends on capital in the future period and future consumption. Consumption should be greater than zero, and less than total capital of the current generation. In the econometric part OLS regression with dummies the coefficient on Macedonia, is highest significant coefficient meaning, if we control for Macedonia we will on average find more positive association between growth of GDP and population growth.
Introduction
In the beginning of the theoretical section we will start with (Kremer, (1993) ) 1 evidence that the relationship between population growth and population is almost linear but also statistically significant. In this section we will use our data on population and population growth (See Section data and methodology for explanations ) 2 .This data cover 10 
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Here popgro is population growth and pop is population in thousands, score is positive and statistically significant at all levels of conventional significance. On the next 2 tables we present the data on GDP and Population growth for the 10 Balkan countries from 2001-2010. 1 Michael Kremer (1993) , "Population Growth and Technological Change: One Million B.C. to 1990," Quarterly Journal of Economics 108:3 (August), pp. 681-716. 2 See Section data and methodology for explanations. Source: World Bank
On the next scatter are presented average growth rates of population and GDP , we add a linear trend to the scatter and GDP growth is negatively correlated with the population growth by -0.24 and intercept is 3.65 .This means that if population increases by 1 percentage point GDP growth on average will decline by 0.24 percentage points.
Scatter GDP growth on population growth
Population growth rate is very slow in the Balkans.Especially in Bulgaria (-0.66), Romania (-0.46), Serbia(-0.30), have negative population growth rate (see chart below).Croatia (0.0) doesn't have population growth, Bosnia and Herzegovina (0.18), Macedonia (0.25), Greece(0.36), Slovenia (0.32), Albania (0.42) and Turkey(1.34).
The demographic structure will be very old in the next decades. This can bring social security problems similar to those of Germany and the other Western European countries.Albania has highest average GDP growth (5. 
Population growth theories
Malthus prediction, made in 1801 that population growth would run up against the fixity of earth's resources and condemn most of the population to poverty and high death rates proved wrong. Kuznets defined growth in 1966 as sustained increase in population attained without any lowering of per capita product, and viewed population growth as positive contributor to economic growth (Birdsall,N.,(1988) 5 . Other than East Asia the other parts of Asia had increased population growth to 2.1 in the end of 1980's. The population growth rate for the developing countries as well for the world, is predicted to decline towards zero rate bringing population stabilization in the twentieth second century 6 .Even with population growth rate decline size of population in the developing countries will continue to rise, and world population to reach 10 billion before 2050. For the next few decades the variance of prediction is small, so we cannot be sure about the precision of these demographic predictions. Industrial countries according to some projections will increase their population for 20% by 2050, and developing countries will double their population by 2050. Assaf Razin and Uri Ben-Zion(1993) have outlined intergenerational model of population .Population was included in social utility function and assumption was made that preferences are same for each generation:
Here β is the subjective factor by which current generation discounts utility of the next generation. The inclusion of population growth in the social utility function has also an empirical implication for the measurement of welfare improvement. That is, growth of per capita income, by itself, is an inappropriate measure of welfare improvement, and as a measure it is biased against countries with a high rate of population growth. The decision problem for current generation can be written as :
Based on the population projections by World Bank K t is the capital for the current generation; λ t is the current level of population growth  is the maximum feasible level of population growth. Marginal utilities are positive and diminishing. c t is per capita life time consumption. Following decision is presented partially derived: (4) (5) Equation (4) may be interpreted as describing the optimum decision with respect to the level of population growth λ t On the one hand an extra unit of λ t will increase welfare by the marginal utility of population growth, the left-hand side of (4). In the second equation the level of capital is decreased by the consumption of the current generation. And this equation (5) According to Ramsey (1928) 7 , optimal rate of consumption is:
In the equilibrium there will be no saving and
Marginal productivity of capital is :
If we take into account intergenerational differences in tastes we get:
Here ϴ is parameter in the function v which distinguishes the utility of future generations, derived from population increase, from that of the parents generation .If we include uncertainty in the population growth we get : 
Here E is the expected value of the population growth, expectation operator. Consumption should be greater than zero, and less than total capital of the current generation, and h t is the variable by which population change is controlled.
Empirical part Econometric Methodology
Data in this paper are gathered from Penn world 
where "∆" denotes the change from t =1 to t = 2. The unobserved effect, a i , does not appear in (2) : it has been "differenced away." Also, the intercept in (2) is actually   the change in the intercept from t =1 to t =2.Equation (2) The random effects model is :
u it is between entity error, ε it is within entity error. Unobserved model becomes random effects model when we assume that unobserved effect α is uncorrelated with each explanatory variable:
If we define composition error term 
where e it can be:
 Serially correlated  and heteroscedastic  but cross-sectional independent apart from the presence of the common time effects
The estimating equation is :
The null hypothesis of a unit root is tested using 
Data
To estimate the following model we define the following set of variables: We can create a Table of graphs even for log of GDP per capita growth Table of 
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Least squares dummy variable model (LSDV)
There are several strategies for estimating fixed effect models. The least squares dummy variable model (LSDV) uses dummy variables, whereas the within effect does not. These strategies produce the identical slopes of non-dummy independent variables. The between effect model also does not use dummies, but produces different parameter estimates. There are pros and cons of these strategies .These are presented in the following table 
Testing for group effects
The null hypothesis is that all dummy parameters except one are zero: 0 ... :
This hypothesis is tested by the F test (Greene ,2008) 11 , which is based on loss of goodnessof-fit. The robust model in the following formula is LSDV and the efficient model is the pooled regression.
10 Source: Indiana University Stath/Math center 11 Greene,H.W.,(2008), Econometric Analysis, Prentice Hall
Here T=total number of temporal observations. n=the number of groups, and k=number of regressors in the model. If we find significant improvements in the R 2 , then we have statistically significant group effects.
In Greene (2008) this model in matrix notation is presented as:
With assembling all nT rows gives: 
We have assumed the strictly exogenous regressors case in the conditional moments, [see We will define a nonlinear model by the density for an observed random variable, y it ,
where  is a vector of ancillary parameters such as a scale parameter, an overdispersion pa- Rosen (1988, 1989 ).] Lastly, note that only the current data appear directly in the density for the current y it . We will also be limiting attention to parametric approaches to modeling. The density is assumed to be fully defined.
Many of the models we have studied involve an ancillary parameter vector, . No generality is gained by treating  separately from , so at this point, we will simply group them in the single parameter vector  = [,]. Denote the gradient of the log likelihood by
The full (
Estimating the Fixed Effects Model
We could just include dummy variables for all but one of the units. This "sweeps out the unit effects" because when you mean deviate variables, you no longer need to include an intercept term. So the model regresses y i,t -mean(y i ) on x i,t -mean(x i ). This is often called this "within" estimator because it looks at how changes in the explanatory variables cause y to vary around a mean within the unit.
Random Effects models
Instead of thinking of each unit as having its own systematic baseline, we think of each intercept as the result of a random deviation from some mean intercept. If we have a large N (panel data), we will be able to do this, and random effects will be more efficient than fixed effects. It has N more degrees of freedom, and it also uses information from the "between" estimator (which averages observations over a unit and regresses average y on average x to look at differences across units). If we have a big T (TS-CS data), then the difference between fixed effects and random effects, goes away. 
Effects
Random effect: (1) different statistical model of regression or ANOVA model which assumes that an independent variable is random; (2) generally used if the levels of the independent variable are thought to be a small subset of the possible values which one wishes to generalize to; (3) will probably produce larger standard errors (less powerful). Fixed effect: (1) statistical model typically used in regression and ANOVA assuming independent variable is fixed; (2) generalization of the results apply to similar values of independent variable in the population or in other studies; (3) will probably produce smaller standard errors (more powerful).
Coefficients
Random coefficient: term applies only to MLR analyses in which intercepts, slopes, and variances can be assumed to be random. MLR analyses most typically assume random coefficients. One can conceptualize the coefficients obtained from the level-1 regressions as a type of random variable which comes from and generalizes to a distribution of possible values. Groups are conceived of as a subset of the possible groups.
Fixed coefficient: a coefficient can be fixed to be non-varying (invariant) across groups by setting its between group variance to zero.
Random coefficients must be variable across groups. Conceptually, fixed coefficients may be invariant or varying across groups.
Estimations of random and fixed effects model
In the next So we reject the null hypothesis that panels contain unit root and we accept the alternative that at least one panel is stationary. So here also we reject the null hypothesis that panels contain unit root and we accept the alternative that at least one panel is stationary. In conclusion population growth and GDP growth are stationary.
Conclusion
This paper confirmed that for the Balkan countries also applies the rule of linear relationship between population growth and population, but also that demographic structure in the Balkan countries will be very old in the next decades. Optimal population growth depends on capital in the future period and future consumption. Turkey has highest population growth, while
Macedonia lowest in the region, together with Slovenia that has little higher growth of population. In the OLS regression with dummies the coefficient on Macedonia, is highest significant coefficient meaning, if we control for Macedonia we will on average find more positive association between growth of GDP and population growth. -------------+----------------------------- -------------+----------------------------- 
------------------------------------------------------------------------------
Appendix 2 OLS and OLS_dummies regression ----------------------------------------------Variable | ols ols_dum -------------+-------------------------------
-------------+--------------------------------N | 339 339 ----------------------------------------------
legend: * p<0.05; ** p<0.01; *** p<0.001
. xi: regress lgdpgro lpopgro i.country i.country _Icountry_1-10 (_Icountry_1 for coun~y==Albania omitted) 
legend: * p<0.05; ** p<0.01; *** p<0.001 
. estimates table fixed random, star stats(N r2 r2_a) 
Hausman test
. hausman fixed random 
-----------------------------------------------------------------------------
lags ------------------------------------------------------------------------------Statistic p-value ------------------------------------------------------------------------------
------------------------------------------------------------------------------
P statistic requires number of panels to be finite. Other statistics are suitable for finite or infinite number of panels. .5380 0.0000 ------------------------------------------------------------------------------P statistic requires number of panels to be finite. Other statistics are suitable for finite or infinite number of panels.
lags ------------------------------------------------------------------------------Statistic p-value ------------------------------------------------------------------------------
----------------------------------------------------------------------------
